1 




Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 




(2) Publication number: 



0 655 




® 



EUROPEAN PATENT APPLICATION 



© Application nunnber: 94203472.9 
© Date of filing: 29.11.94 



© Int. Q6: A61B 17/14, B25B 23/00, 
F16B 31/02 



© PiiOJtty. 30.11.93 US 159806 

Date of puDli~at>on of application: 
31.06.95 Bulletin 95/22 

Q*) Ocstgnaioa Contracting States: 

OE fn GB rr 

© Applicant BURKE, Dennis, W. 
245 Highland Street 
Milton. MA 02186 (US) 



© Inventor: BURKE, Dennis, W. 
245 Highland Street 
Milton, MA 02186 (US) 



Representative: Mays, Julie 
Bristol-Myers Squibb Company, 
Patent Department, 
Swakeleys House, 
Milton Road 
Ickenham, 

UxbHdge UB10 8NS (GB) 



© Spring loaded screw and driver/extractor therefor. 



CM 
CM 

in 
in 
to 



UJ 



@ A spring loaded screw and an associated driver 
for use in orthopedic applications, particularly for 
temporarily securing cutting guides and the like to 
the tibia and femur for preparation of the bone 
surfaces in a total knee replacement. A slidable 
sleeve on said screw is spring biased away from the 
driver. As the screw sleeve seats, the sleeve slides 
upwardly against the compression spring to dis- 
engage the driver from the proximal end of the 
screw. The driver contains a slidably disposed cen- 
tral cylinder which can be axially moved by sliding 
an externally mounted sleeve. To retract the screw, 
the driver sleeve is advanced toward the screw to 
urge the cylinder toward the proximal end of the 
screw sufficiently far to enable grasping of the proxh 
mal end of the screw for retraction thereof- 
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FIELD OF THE INVErmON 

This invention relates generally to the fixation 
oi orthopedic prosthetics, and more particularly to 
a screw and complimentary driver/extractor for 
temporary attachment of cutting guides and other 
apparatus to a bone for preparation of a bone 
surface for attachment of a prosthesis. 

BACKGROUND OF THE INVENTION 

Prosthetic joint components have long been 
known and used in the art. Examples include knee, 
hip and elbow replacements. Prosthetic compo- 
nents are available from manufacturers such as 
Zimmer. Inc. of Warsaw, Indiana. To prepare the 
bone surfaces for attachment of the prosthetic 
components, it is often necessary to make a series 
of cuts in the bone or to remove portions of the 
bone to cause the bone to conform to the size and 
shape of the components which are to be attached 
thereto. Every surgeon strives for precise cuts, 
since the more precise the cut. the more likely is 
the prosthetic component to be anatomically cor- 
rect. An anatomically correct component provides a 
superior result and will last longer than one that is 
not anatomically correct. 

One situation in which such bone cutting is 
required is in the preparation of the femur and tibia 
for a total knee replacement. Exemplary knee re- 
placements are available from Zimmer, Inc. under 
the trademark I^GII. In particular, implantation of 
press-fit non-cemented total knee components re- 
quires very precise bone cuts. In some prosthetics, 
an exact fit is required for the successful bone- 
ingrowth fixation of joint replacement components. 

Typically, bone cuts are made by an oscillating 
saw or a reciprocating saw utilizing cutting guides 
or jigs stabilized by pinning and clamping. Various 
guides and methods for temporarily but rigidly se- 
curing these guides to the bone surfaces have 
been developed. Examples are found in U.S. Pat- 
ent Nos. 4,787.383; 4,825,857; and 5,129.309. In 
particular, in U.S. Patent No, 5,129,909. screws are 
utilized for securing the guides to the bone so that 
the guide is held in compression against the bone. 
Proper and rigid affixation of the guides to the bone 
are required to assure reproducibly accurate bone 
cuts, prosthetic seating and lower limb alignment. 
However, some existing guides have t>een found to 
be undesirable because there was inadequate rigid 
fixation of the cutting block to the bone. As a result, 
in some cases, it was difficult, if not impossible, to 
predictably achieve a precise fit of the femoral 
componeni on the distal femur. 

When cutting the bone, it is important that the 
guides be secured immovably to the bone and that 
the guides be secured with the same force at each 



point to prevent tilting of the guide. The load ap- 
plied by a screw or other fixation device should be 
the same predetermined value at each point of 
attachment. The fixation device should also be able 

5 to accommodate lateral forces applied to the 
guides without allowing the guides to move and 
without releasing the load. 

If screws are used, there is a risk of the sur- 
geon stripping the threads if too much torque is 

10 applied to the screw after it seats, thus making it 
difficult, if not impossible, to secure the guide rig- 
idly to the bone in the desired location. In addition, 
difficulty may be achieved in removing the screw 
from the bone once the cutting procedure has been 

IS completed. 

It is therefor an object of the present invention 
to provide an improved system for affixing cutting 
guides and the like to bone surfaces for preparation 
of those surfaces for the attachment of a prosthetic 

20 component. 

It is another object of the present invention to 
provide a fixation device for cutting guides and the 
like for preparation of a txjne surface for attach- 
ment of a prosthetic component, which fixation 

25 device can be installed with a reproducibly ac- 
curate load and can be readily extracted thereafter . 

SUMMARY OF THE INVENTION 

30 The foregoing and other objects of the inven- 

tion are achteved in accordance with the preset 
invention which includes a spring loaded screw and 
an associated combined driver and extractor . 

The screw of the present invention includes a 

35 conventional lag screw having a spring loaded 
sleeve adjacent its proximal end. The sleeve is 
normally held by a spring in a position away from 
the proximal end of the screw to permit engage- 
ment of the proximal end by a suitably configured 

40 driver. As the screw penetrates into the bone, and 
as me lower surface of the sleeve seats, further 
advance of the screw into the bone causes the 
sleeve to ride upwardly toward the proximal end of 
the screw lifting the driver out of torque transmit- 

45 ting engagement with the proximal end of tiie 
screw. Furmer advance of the screw into the bone 
is thereby prevented and the spring applies a pre- 
determined load on the guide. 

The combined driver and extractor to be used 

50 with the spring loaded screw includes a driving 
cylinder having a recess which is configured to 
engage the proximal end of the screw for transmis- 
sion of torque thereto. On the opposite, proximal 
end of the driver: extractor is a coupling configured 

55 to be received into the chuck of a toot or appliance 
for rotation of the screw. The driving cylinder is 
slidably disposed within a shaft. In its normal op- 
erating position, the driving cylinder is retained by 
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a spring in a position in which the recess is with- 
drawn into and spaced from the distal end of the 
shaft. As the screw is advanced into the bone, the 
sleeve of the screw rests on a shoulder formed on 
interior surfaces of the distal end of the shaft and s 
the proximal end of the screw is engaged by the 
recess in the driving cylinder. As the sleeve on the 
screw rises upwardly upon seating of the sleeve 
and further advance of the screw, the screw sleeve 
lifts the driver upwardly with respect to the screw lo 
and thus lifts the driving cylinder out of engage- 
ment with the proximal end of the screw. A clutch 
mechanism is provided to prevent axial movement 
of the driving cylinder during advance of the screw 
so that the driving cylinder is lifted off the proximal is 
end of the screw at the proper point to prevent 
over-tightening of the screw and/or stripping of the 
threads. 

When it \s desired to extract the screw, an 
outer sleeve is manually rotated to release the 
driving cylinder through the clutch mechanism and 
the sleeve is urged downwardfy toward the distal 
end of the shaft. Movement of the outer sleeve also 
urges the interior driving cylinder downwardly with 
respect to the shaft against the force of the driver 2s 
spring so that the recess on the driving cylinder is 
no longer recessed with respect to the distal end of 
the shaft. At this point, the recess of the interior 
driving cylinder is again positioned to engage the 
proximal end of the screw for removal of the screw. 30 
As the screw is extracted, the driver spring returns 
the driving cylinder to its nomrial. retracted position, 
while the screw spring returns the screw sleeve to 
its normal position. The outer sleeve of the dfiyer is 
rotatably mounted on the exterior surface of the 3S 
shaft to allow the outer sleeve to be grasped by the 
user during initial extraction of the screw. 

The combination of the driver/extractor and the 
spring loaded screw permits the application of a 
fixed, predetermined load at each point on the 4Q 
guide to prevent tilting of the guide, Also» the screw 
spring continues to apply a load, even if tfie screw 
is loosened. Finally, accurate placement of the 
screw the bone is achieved and stripping of 

the screw threads is prevented. This combination 4s 
also permits easy extraction of the screw by the 
same tool once the cutting process has been com- 
pleted. 

BRIEF DESCRIPTION OF THE DRAWINGS 50 

The objects, advantages and features of this 
invention will be more clearly appreciated from the 
folfov/Ing detailed description when taken in con- 
junction with the accompanying drawings in which: 55 
Fig. 1 is a partial* perspective view showing the 
screw and driver of the present invention when 
used in conjunction with a typical femoral finish- 



ing guide; 

Fig. 2 is a partial, perspective view showing use 
of the screw of the present invention with a 
typical tibia cutting guide: 

Fig. 3 is a partial ly cutaway, perspective view 
showing the screw and driver of the present 
invention; 

Fig. 4 is a cross-sectional, end view taken along 
a line 4-4 of Fig. 3; 

Fig. 5 is a cross-sectional, elevation view show- 
ing the insertion of the screw of this invention 
using the driver of this invention; 
Fig. 6 is cross-sectionaJ. elevation view showing 
the screw of this invention in its fully installed 
position; and 

Fig. 7 is a cross-sectional, elevation view show- 
ing the extraction of the screw of this invention 
with the driver of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ~~ 

With reference now to the drawings, and more 
particularly to Figs. 1 and 2 thereof, use of screw 
to and driver 20 of this invention will be described 
with particular reference to preparing a knee joint 
for a total knee replacement However, it is to be 
understood that the screw and driver of the present 
invention have equal applicability to any other or- 
thopedic procedure that requires the temporary 
mounting of a guide, jig or any other device used 
to assist in the machining or cutting of a bone 
surface in preparation for the mounting of a pros- 
thetic component thereto. 

Prior to installation of a total knee replacement, 
the distal femur and proximal tibia must be pre- 
pared to receive the respective components of the 
knee prosthesis. The instruments used for prepara- 
tion of the distal femur Include, typically, a femoral 
alignment guide, a femoral cutting guide an A/P 
measuring guide and a femoral finishing guide. The 
instruments used for preparing the proximal tibia 
typically include a tibial cutting guide and tibial 
depth resection guide. After opening the damaged 
knee area, a surgeon typically sequentially utilizes 
these instruments to prepare the patient's distal 
femur and proximal tibia ends. The precise appara- 
tus used, and the technique employed by the sur- 
geon are not a part of this invention and will not te 
described herein. Both Vhe technique and the in- 
struments vary from surgery to surgery and from 
surgeon to surgeon, and various techniques and 
instruments are known to those skilled in the art. 
Exemplary instruments and techniques are found in 
the following patents: U.S. Patent Ncs. 4,567.885; 
4,718,413; 4.759,350; 4,791,919; 4.892,093; 
5.129.909; 4.787,383; 4.825,857; and European 
Patent No. 0243109. 
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Fig. 1 illustrates the use of screw 10 in con- 
junction with an exemplary femoral finishing guide 
30 for resecting femur 32. The attachment of finish- 
ing guide 30 is temporary as it must be removed 
prior to t^e installalicn of the knee replacement. 
Guide 30 »s attached to the prepared end surface 
of the distal femur 32 and includes a flat undersur- 
face that fits closely over the prepared distal femur 
end. Guide 30 includes anterior and posterior con- 
dyle cutting slots 34 and 35 and chamfer cutting 
slots 36. The posterior condyle is cut at cutting slot 
35 and the anterior condyle is cut at cutting slot 34 
to square the surface at a right angle to the distal 
lemur ond surface. The posterior and anterior 
chainlofs aro cut at slots 36- It is very important 
that guide 30 tye prectseiy, rigidly and evenly 
piacc<l on the p'owmal end of femur 32. It is also 
impcrta ii mat guice 30 be easily removed when 
the cuttrriQ of^rations have been completed There- 
(Ofe. *t has, tyoen the practice in some existing 
devictf^s to utih/e srrews to affix guide 30 to the 
proximr.l end ol ff-mur 32. Because the bone is 
somewhat so*ter than the screw, the surgeon must 
be very careful not to insert the screw too far or 
turn it too tightly for fear of stripping the threads 
and thereby making it dtHicult to secure guide 30 
firmly in the proper position. Once the threads have 
been suipped, one cannot simply move the guide 
to a different location and reinsert the screw, since 
the guide would no longer be placed in the pre- 
cisely required position. Moreover, once the screw 
has been inserted, occasionally difficulty is encoun- 
tered in removing it without damaging the bone. 

Utilizing this invention, two screws 10 are uti- 
lized for guide 30. one at each end of guide 30 to 
deter rotation of guide 30. Screws 10 are posi- 
tioned such that they do not interfere with the 
cutting operation. Thus, screws 10 are spaced from 
slots 34 and 35 and are disposed beyond the ends 
of slots 36. Screws 10 pass through appropriately 
configured screw receiving members 38 v/hjch are 
affixed to the body of guide 30. 

Fig. 2 illustrates screw 10 of this invention 
when used in conjunction with tibial cutting guide 
40 for resecting the proximal tibia 42. Guide 40 Is 
typically positioned t>etween the ankle and a point 
on the upper tibia 42 that is close to the proximal 
end of tibia 42. Guide 40 should also be centered 
laterally between the ankle and the point on the 
upper tibia. A typical guide 40 includes telescoping 
tube 46, rod 47 an6 cutting platfomn 50. Cutting 
platform 50 Is secured to the end of rod 47. A slot 
52 is formed in platform 50 for guiding a saw blade 
(not shown) fitted therethrough. A saw blade is 
typically inserted through slot 52 to cut across the 
proximal tibia and to remove a bone portion to 
leave a flat surface suitable for accepting a pros- 
thetic component (not shown). Platform 50 can also 



be used with a tibial resection guide (not shown). 

Tibial cutting guide 40 is typically secured to 
the tibia 42 with screws 10 which are inserted 
through a slot 44 in rod 47 and holes 48 in cutting 
5 platform 50. Typically, slot 44 is elongated and 
allows for positioning of screw 10 at the desired 
location on the tibia 42 and adjustment of the 
position of platform 50. The screw in slot 44 inhib- 
its rotatton or lateral movement of tube 40, while 
to screws in holes 48 permit precise location of plat- 
form 50. The position of tube 46 can be adjusted 
with respect to rod 47 to accommodate the particu- 
lar length of the tibia 42 upon which the operation 
is to be performed. Often, it is necessary to read- 
15 just the position of platform 50. so that screws 10 
must be removed from holes 48 and reinserted at a 
different location. It is evident that again, it is 
important that screws 10 be firmly implanted, but 
that the threads not be stripped, so that guide 40 is 
20 firmly secured to tibia 42. Also, it is evident that 
one must be able to readily unscrew screws 1 0 for 
removal of guide 40 once the cutting operations 
have been completed. 

Screw 10 and driver 20 will now be described 
25 with particular reference to Rgs. 3 and 4. Screw 1 0 
includes a sleeve 15. a spring 16. a central shaft 11 
having threads 12 extending from a distal end 22 
toward the center of shaft 11, and a coupling on 
proximal end 13 configured to be inserted Into a 
30 cooperatively formed recess 80 in driver 20. Typi- 
cally, proximal end 13 has a hexagonally-shaped 
cross-sectional conftgurafton defined by six flat, 
angularly disposed surfaces 14 that extend parallel 
to the axis of shaft 11. However, other suitable. 
35 known configurations can be used. 

Sleeve 15 is slidably mounted on shaft 11 
between threads 12 and proximal end 13, Disposed 
within sleeve 15 and surrounding shaft 11 is com- 
pression spring 16. Spring 16 is captured between 
40 ridge 17 which extends around the outer perimeter 
of shaft 1 1 and end surfaces 18 of sleeve 15. Axial 
travel of sleeve 15 along shaft 11 toward distal end 
22 is limited by lip 19 fonmed on the upper end of 
sleeve 15 which is urged against ridge 17 by 
45 spring 16. Axial travel of sleeve 15 toward proximal 
end 13 is restrained by spring 16, but is permitted 
to a limited extent, depending on the axial force 
applied to sleeve 15. End walls 18 of sleeve 15 
may extend at substantially right angles to shaft 1 1 . 
50 as shown in Fig. 3, or walls 18 may taper toward 
distal end 22 at a non-perpendicular angle with 
respect to shaft 11 . A tapered configuration of wails 
18 would make possible the seatir^ of screw 10 in 
a chamfered hole in a guide 30 or 40. The side 
65 walls of sleeve 15 typically are provided with a 
plurality of axially extending slots 24, such as four . 
to permit easy cleaning and sterilization of screw 

10. 
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Threads 12 typically terminate at a point at 
distal end 22 to facilitate the entry of screw 10 into 
a bone. The point at distal end 22 is formed into a 
trochar-Hke point to allow screw 10 to be self- 
starting in a bone surface to obviate predrilling of 5 
the hole. Screw 10 preferably is a lag screw and 
threads 12 may have any configuration typtcaily 
used for a bone screw, to permit the advance of 
screw 10 into the bone. 

Driver 20 will now be described with particular ro 
reference to Figs. 3 and 4. Driver 20 includes shaft 
70, driver cylinder 72, spring 74, coupling 65, 
sleeve 84 and sleeve cover 86. Coupling 65 is 
disposed on proximal end 64 and is adapted to 
have mounted thereon a conventional, manual or ts 
power appliance (not shown) for rotation of driver 
20. Coupling 65 is configured to be inserted into 
the chuck (not shown) of such an appliance and, in 
one embodiment, as shown in Fig. 3, coupling 65 
contains three angularly disposed, flat surfaces 66 20 
interconnected by surfaces 68. 

Cylindrical shaft 70 extends from coupling 65 
toward distal end 62 and includes distal end wails 
69 separated by axial slots 71 . Shaft 70 is secured 
to or is integral with coupling 65. Driver cylinder 72 25 
is disposed within shaft 70 substantially along the 
axis of shaft 70 and is preferably coaxial therewith. 
Cylinder 72 is penmitted to slide in an axial direc- 
tion with respect to shaft 70, Movement of cylinder 
72 is restrained by extension spring 74 which is jo 
affixed at one end to a peg 78 on the proximal end 
of cylinder 72 and at the other end to a peg 76 
within the central cavity of shaft 70 adjacent cou- 
pling 65. Spring 74 thus biases cylinder 72 in a 
direction toward proximal end 64, In this normal, 35 
biased condition, the distal end of cylinder 72 is 
recessed within end walls 69 of shaft 70. On its 
distal end, cylinder 72 contains a recess 80 which 
is configured to receive in a torque transmitting 
relationship proximal end 13 of screw 10. Typically. 40 
recess 80 has a hexagonal cross-sectioned shape, 
as does proximal end 13, and includes six axially 
extending lateral surfaces 82. Shoulders 108 are 
formed on the inner surfaces of walls 69 to receive 
sleeve 15 of screw 10. Axial stots may be formed 4S 
in walls 69 to provide walls 69 with some degree of 
flexibility to accept a slightly enlarged sleeve 15. 

Slidably disposed on the outside surface of 
shaft 70 between proximal end 64 and distal end 
62 are a sleeve 84 and a sleeve cover 86. Both so 
sleeve 84 and cover 86 are cylindrical in shape and 
are concentric with shaft 70. Steeve 84 compfetely 
surrounds shaft 70 while cover 86 compfetely sur- 
rounds sleeve 84. Sleeve 84 and cover 86 are 
slidable in an axial direction with respect to shaft 55 
70. and are rotatable with respect to shaft 70. 

A pin 88 extends through a similarly configured 
channel in cylinder 72 at a point intermediate 



spring 74 and recess 80. The ends of pin 88 
extend into and ride along groove 90 formed ar- 
ound the circumference of the interior surface of 
sleeve 84. Pin 88 passes through elongated slots 

92 formed on opposite sides of shaft 70. As sleeve 
84 rotates with respect to shaft 70, each end of pin 
88 travels along groove 90, 

Slots 92 are elongated in a direction parallel to 
the axis of shaft 70. Each slot 92 typically includes 
an extension 93 which extends at a substantially 
90" angle with respect to the axial direction of 
elongation of slot 92. Extensions 93 and pin 88 and 
spring 74 cooperate to effectively act as a clutch 
mechanism- Spring 74 is provided with a slight 
rotational torque in a counter-clockwise direction as 
viewed from the bottom of Fig, 3. Spring 74 thus 
applies to cylinder 72 a counterclockwise rotational 
torque and an axial force toward proximal end 64 
with respect to shaft 70. This torque and force 
cause the ends of pMn 88 to move into and seat in 
extensions 93 in the normally retracted condition of 
cylinder 72, This seating serves to effectively lock 
pin 88 in an axial direction closest to proximal end 
64 to prevent unwanted axial movement of cylinder 
72 toward the distal end 62 of shaft 70. Extensions 

93 extend in directions such that rotation of cou- 
pling 65 in a clockwise direction, as shown in Fig. 
3. drives pin 88 into extensions 93. so that torque 
is transmitted through pin 88 from shaft 70 to 
cylinder 72. 

Sleeve 84 is linked to sleeve cover 86 by lip 94 
of cover 86 which extends into a similarly fonmed 
cutout 96 rn sleeve 84. In addition, a rtdge 98 
formed on the inner surface of cover 86 extends 
into a similarly shaped groove 95 formed on the 
outer surface of sleeve 84. Ridge 98 and groove 
95, as well as lip 94 and cutcxjt 96 restrict any axial 
movement of sleeve 84 with respect to sleeve 
cover 86. If desired, the outer surface of cover 86 
can be provided with a knurled gripping surface, or 
with undulations 102 configured to conform to the 
shape of the users fingers to allow the user to 
better grasp cover 86. 

From the foregoing, it can be seen that should 
the user exert an axial pressure on cover 86 toward 
distal end 62, Hps 94 and cutout 96 urge sleeve 84 
in an axial direction together with cover 86. A slight 
clockwise rotation of cover 86 with respect to shaft 
70 as shown in Fig. 3. causes the ends of pin 88 to 
move out of extensk>ns 93 due to the friction be- 
tween the ends of pin 88 and the interior surfaces 
of groove 90. Since pin 88 resides in groove 90, 
axial movement of sleeve 84 also causes cylinder 
72 to be advanced axially toward distal end 62 and 
pin 88 to be advanced downwardly along slot 92 
after pin 88 has t>een pushed out of extension 93. 
Axial movement of both cover 86 and cylinder 72 
in a distal direction is limited by the axial extent of 
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slot 92. When such axial force is removed, spring 
74 causes pin 88 to return to extension 93. and 
retracts cylinder 72 and cover 86 toward proximal 
end 64. and recess 80 returns to its recessed 
position with respect to wails 69. 

The use of screw 10 and driver 20 will now be 
described with particular reference to Figs. 5. 6 and 
7. Bone 109 in Figs. 5-7 can be a proximal femur, 
a proximal tibia or any other bone surface into 
which it is desired to drive screw 10. Similarly, 
device 110 shown mounted on bone 109 can be 
any one of the guides 30 and 40 previously de- 
scribed with respoct to Rgs. 1 and 2, or any other 
device which is to be affixed to bone 109. Device 
110 has a previously fonmed hole 112 through 
which screw 10 can be readily inserted. If lower 
surfaces 18 of sleeve 15 are tapered, hole 112 has 
a chamfered upper portion (not shown) to allow the 
desired seating of lower surfaces 18 of screw 10 
therein. 

A known appliance 106 is affixed to coupling 
65 of driver 20. Rotation of appliance 106 causes 
coupling 65. and thus cylinder 72 to rotate in the 
same direction. In Fig. 5. proximal end 13 of screw 
10 is shown extending into walls 69 and recess 80 
in its normal operating condition. Upper surfaces of 
lip 19 rest against shoulders 108 on the interior of 
walls 69- Shoulders 108 limit axial penetration of 
proximal end 1 3 into recess 80. As can be seen, in 
a normal operating condition proximal end 13 ex- 
tends sufficiently far into recess 80 that a tight 
torque transmitting relationship is produced there- 
between such that as appliance 106 is rotated in a 
clockwise direction, as shown by the arrow in Rg. 
5. torque is transferred to proximal end 1 3 so that a 
similar clockwise rotation is imparted to screw 10. 
In Rg. 5, cylinder 72 is in its fully retracted position 
and pin 88 is seated in extension 93 under the 
influence of the torque and spring bias of spring 
74. Axial force applied by appliance 106 is trans- 
ferred down shaft 70 to pin 88 which is urged 
against the proximal surface of extension 93. Pin 
88. in turn, transfers this axial force to cylinder 72. 
Extension 93 prevents any axial movement of cyl- 
inder 72 with respect to shaft 70. Cylinder 72 then 
transfers this axial force to lip 19 which rests on 
ridge 17 of screw 10. Ridge 17 then transfers this 
axial force to shaft 11 to drive screw 10 into bone 
109. 

As shown in Rg. 6, once lower surfaces 18 of 
screw 10 are fully seated, ftirther axial advance of 
shaft 11 into tone 108 causes compres^on of 
spring 16 between ridge 17 and lower surfaces 18 
o1 sleeve 1 5. since sleeve 1 5 cannot penetrate any 
farther into device 110. This farther axial advance 
of shaft 11 lifts driver 20 upwardly at shoulders 
108. as shown in Fig. 6. causing proximal end 13 
to be withdrawn from recess 80 so that surfaces 14 



are no longer in torque transmitting relation with 
surfaces 82 of recess 80- At this point, further 
ctockwise rotation of appliance 106 does not trans- 
fer any more rotational torque to proximal end 13. 
5 Thus, shaft 11 cannot be driven any farther into 
bone 109. 

Since the penetration of shaft 11 into bone 109 
is the same for all such screws and since spring 16 
is identical and is compressed an identical amount 

10 for all such screws, each such screw applies an 
identical predetermined load to device 110 to bias 
device 110 against bone 109. Where two such 
screws are used, as in Fig. 1. no tilting of guide 30 
results. This toad has been predetermined to be 

15 that needed for the particular application to rigidly 
secure device 110. Also, the inability to drive shaft 
11 farther into bone 108 prevents stripping of the 
threads by the application of excessive force there- 
to beyond the point at which surfaces 18 are seat- 

20 ed. 

Another advantage of this system is that should 
a screw 10 loosen for any reason during a cutting 
procedure, spring 16 would continue to apply a 
load on device 110. thus preventing excessive 
25 movement of device 110. despite a loose screw. 
Prior art screws would permit device 110 to tilt or 
flop or even move laterally it they loosened, Rnally. 
in the tibial guide of Rg. 2, axial movement of rod 
47 is permitted without loosening of screw 10 in 
30 slot 44 as rod 47 can be slid along slot 44 against 
the bias of the spring 16. This movement permits 
micro-adjustment of the position of platform 50, 

Rg. 7 illustrates the removal of screw 10 using 
the same driver 20. Shoulders 108 again rest on 
35 the outer surface of lips 19. The application of a 
clockwise rotational force to cover 8S causes the 
ends of pin 88 to drop out of extensions 93. The 
application of an axial force to cover 86 in a distal 
direction, as shown in Rg. 7. produces axial motion 
40 of cover 86 as well as sleeve 84 toward proximal 
end 13 of screw 10. This axial movement causes 
spring 74 to extend and Is opposed by spring 74. 
Distal axial movement of sleeve 84 causes pin 88 
to ride down slot 92 toward its distal end. which 
45 also causes cylinder 72 to move within shaft 70 in 
an axial direction toward proximal end 13. Sufficient 
axial movement of cylinder 72 is permitted such 
that when pin 88 is seated in the distal end of slot 
92. the distal end of cylinder 72 is substantially 
50 flush with the distal ends of walls 69. In this ex- 
tended position, recess 80 of cylinder 72 is now in 
a position to again re-engage proximal end 13 of 
screw 10 in a torque transmitting relationship. 

The foregoing axial movement can be pre- 
ss duced using one hand. Using the other hand, the 
surgeon can now rotate appliance 106 in a counter- 
clockwise direction, as shown by the an^w in Fig. 
7 either manually, or using a powered appliance. At 
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the same t»me, the surgeon continues to grip cover 
86 with the other hand to maintam the extended 
axial position of cylinder 72. As appliance 106 
rotates shaft 70. cover 86 is prevented from rota- 
tion by the hands of the surgeon. Thus, shaft 70 5 
and cylinder 72 rotate with respect to cover 86 and 
sleeve 84. The rotational torque applied to proximal 
end 64 is transmitted to shaft 70, and this rotational 
torque is transferred from shaft 70 to cylinder 72 
by pin 88 which bears against the side surfaces of to 
slot 92. 

As continued counter-clockwise torque is ap- 
plied to proximal end 13, screw shaft 11 rides 
upwardly out of bone 109. Spring 16 urges ridge 
17 upwardly toward lips 19 untW ridge 17 again is 
abuts lips 19. Once ridge 17 is again seated 
against the interior surface of lips 19, the situation 
returns to that shovi^n in Rg. 5. At this point, after 
release of manual axial force, spring 74 returns 
cylinder 72. and thus, sleeve 84 and cover 86 20 
upwardly in a proximal direction until the ends of 
pin 88 are again seated in extensions 93. Proximal 
end 13 now is engaged by recess 80 without the 
need of any axial movement of driver 72 by the 
operator. The surgeon then can continue unscrew- 25 
ing screw 10 in a conventional manner by counter- 
clockwise rotation produced by appliance 106. 

It can be seen that the foregoing screw 10 
permits application of a predetermined load on a 
device at all points thereon to rigidly retain the 30 
device in a fixed position and to prevent tilting. 
Also, this screw prevents stripping of the threads 
by the application of additional torque once the 
screw is adequately seated in a preconfigured hole. 
Moreover, the spring in the screw continues to 35 
apply a load to the device, even if it becomes 
loosened. Rnally, fine adjustment of a tibial guide 
or the like is permitted. The driver 20 associated 
with screw 1 0 is capable of inserting the screw and 
cooperating with the screw to be disengaged from 4o 
the proximal end of the screw when the proper 
load has been applied. This same driver can be 
used for unscrewing of the screw by the unique 
clutch arrangement provided as described above. 
Thus, a single tool achieves both insertion and 46 
removal, and this tool can be operated by a single 
person. 

Screw 10 and its components can be of any 
suitable size, depending upon the ^plication. Simi- 
larly, driver 20 is typically configured to have the so 
desired size and shape to be able to be used in 
conjunction with screw 10 and to provide torque 
and axial force thereto. Sleeve 15 and spring 16 
are configured to provide the desired load. Screw 
10 and its components, and driver 20 and its 55 
components typically are formed of stainless steel 
or other like hard melals. However, other suitable 
materials could k>e used. The foregoing suggested 



materials are intended in no way to limit the scope 
of this invention. 

in view of the above description, it is likely that 
modifications and improvements will occur to those 
skilled in the art which are in the scope of this 
invention. The above description is intended to 
exemplary only, the scope of the invention being 
defined by the following claims and their equiv- 
alents. 

Claims 

1. A screw adapted to be driven by a driver for 
removably securing an orthopedic device to a 
bone surface., said screw comprising: 

a central shaft having a proximal end and 
a distal end and a central axis extending from 
said proximal end to said distal end; 

a continuous thread disposed on said cen- 
tral shaft and extending to said distal end of 
said shaft; 

a coupling disposed on said proximal end 
of said shaft adapted to be engaged by the 
driver in torque transmitting relation therewith 
for rotation of said screw: 

a sleeve disposed at>out said shaft of said 
screw, said sleeve being generally coaxial with 
said shaft and being movable in an axial direc- 
tion with respect to said shaft, said sleeve 
having a lower surface facing said distal end of 
said shaft; and 

a spring for biasing said sleeve away from 
said proximal end of said shaft; 

wherein advance of said screw in a distal 
directiCNi into the bone surface after seating of 
said lower surface of said sleeve causing said 
sleeve to ride toward said proximal end of said 
shaft against the bias of said spring to termi- 
nate a torque transmitting relationship between 
the driver and said coupling on said proximal 
end of said shaft. 

2. The screw as recited in claim 1 further com- 
prising a lip disposed on said sleeve and a 
ridge disposed on said shaft, said lip and said 
ridge cooperating to limit axial movement of 
said sleeve toward said distal end of said shaft. 

a. The screw as recited in claim 1 wherein said 
spring 3s compressed as said screw advances 
into the bone after seating of said lower sur- 
face of said sleeve. 

4. The screw as recited In claim 3 wherein said 
spring provides a predetermined load when it 
is sufficiently compressed that there is no 
longer a torque transmitting relationship be- 
Kveen the driver and said coupling. 
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5. Apparatus for removably securing an orthope- 
dic device to a bone surlace. said apparatus 

comprising: 

a screw having a proximal end. a distal 
end, an axis extending from said proximal end 
to said distal end, and a continuous screw 
thread extending about said screw to said dis- 
tal end; 

a driver having a proximal end and a distal 
end. said distal end of said driver having a 
recess configured to receive said proximal end 
of said screw for transmission of torque from 
said driver to said screw; and 

a sleeve disposed about said screw and 
being biased toward said distal end by a 
spring, said sleeve having lower surfaces fac- 
ing said distal end of said screw, said sleeve 
moving axially along said screw toward said 
proximal end against the bias of said spring 
when said lower surfaces of said sleeve are 
seated to remove said distal end of said driver 
from said proximal end of said screw so that 
said proximal end of said screw is not received 
in said recess to prevent the further transmis- 
sion of torque from said driver to said proximal 
end of said screw. 

6. The apparatus as recited in Claim 5 further 
comprising: 

a shaft on said driver having a central axis; 

a cylinder disposed within said shaft and 
being axially movable with respect to said 
shaft, said cylinder having sad recess formed 
on a distal end thereof; and 

a manually actuable mechanism for mov- 
ing said cyfinder and said recess axially with 
respect to said shaft toward said proximal end 
of said screw to permit receipt of said proximal 
end of said screw in said recess In a torque 
transmitting relationship for removal of said 
screw. 

7. The apparatus as recited in Claim 6 wherein 
said manually actuable mechanism comprises: 
a sleeve on said driver disposed about 
said shaft, said driver sleeve being rotatable 
with respect to said shaft about the central axis 

of said shaft, 

a mechanism coupling said cylinder to 

said sleeve; and 

a spring biasing said cylinder axially away 
from said proximal end of said screw. 

a The apparatus as recited in Claim 7 wherein 
said mechanism comprises. 

a channel formed on an inner surface of 
said sleeve and extending around an entire 
circumference of the inner surface of said 
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sleeve; 

a pin coupled to said cylinder and extend- 
ing into said channel; and 

a slot disposed in said shaft through v/hich 
said pin extends, said slot extending an axial 
direction with respect to said central axis of 
said shaft. 

9. The apparatus as recited in Claim 8 wherein 
said shaft includes an extension of said slot 
extending at an angle with respect to the direc- 
tion of elongation of said slot, whereby as 
rotational torque is applied to said proximal 
end of said driver to drive said screw into the 
t>one. said pin is urged into said extension and 
against end surfaces thereof to prevent unwan- 
ted axial movement of said cylinder with re- 
spect to said shaft. 

10. The apparatus as recited in Claim 6 further 
comprising surfaces on a distal end of said 
shaft extending distally beyond said recess in 
said cylinder when said cylinder is in a nor- 
mally retracted position, said distal surfaces on 
said shaft having a shoulder formed on interior 
portions thereof for engagement of said sleeve 
of said screw, 

11. Apparatus for rotating a screw having a shaft 
with a central axis, a distal end having a con- 
tinuous thread extending thereto, a proximal 
end adapted to be coupled to said apparatus 
m a torque transmitting relationship, a sleeve 
disposed around the screw shaft between the 
proximal and distal ends of the screw and a 
spring biasing the sleeve away from the proxi- 
mal end of the screw, said apparatus compris- 
ing: 

a shaft having a proximal end, a distal end 
and a central axis, said proximal end of said 
shaft being adapted to be coupled to an appli- 
ance for providing rotational torque to said 
shaft about said centra! axis of said shaft, said 
distal end of said shaft having a generally 
cylindrical, centrally disposed cavity formed 
therein; 

a cylinder disposed in said cavity of said 
shaft, said cylinder being configured to receive 
in a torque transmitting relationship the proxi- 
mal end of the screw; 

a spring biasing said cylinder away from 
said distal end of said shaft; 

a sleeve disposed about said shaft, said 
sleeve being sitdable in an axial direction with 
respect to said shaft and being rotatable about 
said central axis of said shaft; and 

a mechanism coupling said cylinder to 
said sleeve whereby axial force applied to said 
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sleeve toward said distal end of said shaft 
causes said cylinder to move axially with re- 
spect to said shaft toward said distal end of 
said shaft. 

12, The apparatus as recited in Claim 11 further 

comprising a shoulder disposed on interior sur- 
faces of said cavity of said shaft to limit pene- 
tration of the screw sleeve into said cavity. 

13. The apparatus as recited in Claim 11 wherein 
said mechanism comprises a pin coupled to 
said cylinder and exterKJing through a slot in 
said shaft and into a channel in said sleeve. 
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14. The apparatus as recited in Claim 11 wherein 

as the sleeve on the screw seats, continued 
application of torque to the screw causes the 
screw shaft to advance axiatly with respect to 
the screw sleeve so that the proximal end of 20 
the screw retracts into the screw sleeve until 
the proximal end of the screw is withdrawn 
from engagement with said cylinder. 

15. The apparatus as recited in Claim 11 further 25 
comprising a clutch mechanism for preventing 
unwanted axial movement of said cylinder with 
respect to said shaft when torque is being 
app)lied to said apparatus in one direction and 

for permitting axial movement of said cylinder 30 
with respect to said shaft when torque is being 
applied to said apparatus in a direction op- 
posite of said one direction. 

16. In combination, a cutting guide and screw as- 35 
sembly for resecting bone, tfie cutting guide 
including at least a first opening for receiving a 
cutting instrument and at least a second open- 
ing for receiving the screw assembly, the 
screw assembly comprising a shaft with a 40 
threaded end for insertion into a bone and a 
spring, said spring being engageable with the 
shaft and the cutting guide for applying a load 

to the cuttir^ guide to bias the cutting guide 
against the bone. 45 
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